Evidence is accumulating to indicate that an endogenous circadian rhythm is participating in the photoperiodic response of Biloxi soybean (2, 5). Circadian rhythms of activity and behavior have been found throughout the plant and animal kingdoms and most biologists are inclined to believe that these rhythms are expressions of the so-called biological clock. It is clear that the photoperiodic response involves some kind of a clock sense since the response depends on the ability of the organisms to measure the length of the day. In Biloxi soybean it appears that the endogenous circadian rhythm passes through alternate photophil and photophobe phases of sensitivity to red light (3), and that red light received during the photophobe phase of the rhythm is inhibitory to flowering. Previously, Biloxi soybean plants were exposed to 48-hour cycles, each cycle being initiated by an 8-hour photoperiod (3). When the long dark period of such cycles was interrupted briefly at different points with red light, it was found that such light was inhibitory when given between the twelfth and twenty-fourth hours of the cycle and between the 36-and 48-hour points. On the other hand, such interruptions were noninhibitory when given between the 24-and 36-hour points in the total cycle. Therefore, it appears that the 8-hour photoperiod which initiated each cycle was responsible for the basic ocillations of the endogenous rhythm and that the perturbations reacted with these basic oscillations. However, since the endogenous rhythm which controlled the photoperiodic response seemed established and maintained by the 8-hour photoperiod which began each cycle the question arose as to whether or not the light perturbations initiated any rhythms of their own which interacted with the basic oscillations. It The seeds were planted in 10-cm unglazed pots, 4 seeds to a pot. Approximately 2 weeks after emergence of the seedlings, the plants were selectively thinned to leave 2 healthy uniform plants in each pot. The plants were maintained on long-day conditions by supplementing the natural day length with incandescent light from Mazda bulbs. Light intensities of 50 ft-c at the leaf surface were maintained in this manner until 2:00 AM each morning. The plants were used for experimental treatment when the second trifoliate leaf was fully expanded. Ten plants per treatment were used in all experiments and each experimental treatment repeated 7 times. At the termination of each experiment, the plants were returned to the greenhouse and allowed to grow for 4 to 5 weeks. At this time the plants were dissected and the number of nodes bearing floral primordia on each plant was recorded. Light for the main photoperiods and also for the perturbations was provided by banks of powergroove lamps. The light intensity at the leaf surface was 2,200 ft-c.
Evidence is accumulating to indicate that an endogenous circadian rhythm is participating in the photoperiodic response of Biloxi soybean (2, 5) . Circadian rhythms of activity and behavior have been found throughout the plant and animal kingdoms and most biologists are inclined to believe that these rhythms are expressions of the so-called biological clock. It is clear that the photoperiodic response involves some kind of a clock sense since the response depends on the ability of the organisms to measure the length of the day. In Biloxi soybean it appears that the endogenous circadian rhythm passes through alternate photophil and photophobe phases of sensitivity to red light (3) , and that red light received during the photophobe phase of the rhythm is inhibitory to flowering. Previously, Biloxi soybean plants were exposed to 48-hour cycles, each cycle being initiated by an 8-hour photoperiod (3) . When the long dark period of such cycles was interrupted briefly at different points with red light, it was found that such light was inhibitory when given between the twelfth and twenty-fourth hours of the cycle and between the 36-and 48-hour points. On the other hand, such interruptions were noninhibitory when given between the 24-and 36-hour points in the total cycle. Therefore, it appears that the 8-hour photoperiod which initiated each cycle was responsible for the basic ocillations of the endogenous rhythm and that the perturbations reacted with these basic oscillations. However, since the endogenous rhythm which controlled the photoperiodic response seemed established and maintained by the 8-hour photoperiod which began each cycle the question arose as to whether or not the light perturbations initiated any rhythms of their own which interacted with the basic oscillations. It cycle incluces a basic endogenous rhythm ( fig 6A) .
During such a cycle, there are presumably two 12-hour phases during which light may be stimulatory. These have been called photophil phases. These photophil phases alternate with two 12-hour phases during which light is inhibitory, the photophobe (or scotophil) phases (1) . During the photophil phases, the duration of the perturbation has a pronounced effect on the flowering response of Biloxi soybean as shown in figure 6B , C, D. Thirty minutes of light during the second photophil phase may be slightly inhibitory or nonstimulatory, while 2-or 4-hour perturbations produce a marked stimulation in the flowering response. Any light given during the photophobe phases is inhibitory. Thus, at the 16-hour point in the cycle, any light results in total inhibition regardless of the duration, and light at the 20-hour point in the cycle is partially inhibitory with any duration of light. Light at the 16-hour point is also totally inhibitory to flowering regardless of the total cycle length (6) .
The effect of 2 perturbations, in an otherwise long dark period, presents a more complex problem. In all cases where 2 perturbations were used, if either perturbation fell in the photophobe phases, inhibition of the flowering response occurred. When two 30-minute perturbations are given in the middle of the second photophil phase, no significant stimulation occurs (fig 1) . On the other hand, 2 perturbations, each of 2-hours duration, given in the second photophil phase of the rhythm raises the level of flowering to more than twice that of the control plants (fig 3) . \Vrhen the first perturbation is 3 minutes and the second is 4 hours, the total light given to the plants is longer by 3 minutes than in the previous experiment. Yet the response of the plants to such treatments is very different. When both perturbations are given in the second photophil phase of the rhythm, some stimulation of flowering is obtained ( fig 5) .
However, this stimulation of flowering is much less than that observed when both perturbations are 2-hours in dluration.
When 2 perturbations are given, one in a photophobe phase and one in a photophil phase, the inhibition caused by the photophobe interruption may be only partially overcome by prior or subsequent illumination in a photophil phase. This partial recovery only takes place when the perturbation given during the photophil phase is 2 hours or more in duration. Even figure 4 . When the first perturbation is given in the photophobe phases. a tlecrease in the number of flowers produced below the control level is observed. When such a perturbation is followed by a second 2-hour perturbation in a subsequent photophil phase, the level of flowering is increased. When the first perturbation is given in a photophil phase, some stimulation in the flowering response is produced. When this is followed by a second perturbation in a photophobe phase the flowering response of the plants is inhibited below the control level. In addition, when the first perturbation is given between the 24-and 40-hour points in the cycle a second perturbation 12 hours later is markedly inhibitory. This indicates that there is a strong interaction between the 2 perturbations when both are given near the middle of the long dark period.
These results indicate that any light in the photophobe phases of the rhythm is inhibitory and light in the photophil phase may be stimulatory if the duration of the perturbation is sufficient. Three 
